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(54) CIRCUIT BOARD AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a circuit board having an inner via hole 
connection containing parts and an element. 
SOLUTION: This method of manufacturing the circuit board 
includes a groove forming step of forming a groove 2 into a 
compressible insulating substrate 1 , parts arranging step of 
arranging the parts and element 1 2 mounted on a parts 
mounting substrate 1 3 in an electrically connected state in the 
groove 2, and a curing step of causing the insulating substrate 1 
to hold the parts and element 1 2 by reducing the width of the 
groove 2 while compressing the substrate 1 by heating and 
pressurizing the substrate 1 . In the method, a via hole forming 
step of filling up via holes 5 formed after a releasable film 3 is 
stuck to at least one surface of the substrate 1 with conductive 
paste 6 and, thereafter, removing the film 3 is performed in a 
stage before the curing step. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a circuit 
board having an inner via hole connection containing parts and an element. 
SOLUTION: This method of manufacturing the circuit board includes a groove 
forming step of forming a groove 2 into a compressible insulating substrate 1 , 
parts arranging step of arranging the parts and element 12 mounted on a parts 



mounting substrate 13 in an electrically connected state in the groove 2, and a 
curing step of causing the insulating substrate 1 to hold the parts and element 12 
by reducing the width of the groove 2 while compressing the substrate 1 by 
heating and pressurizing the substrate 1 In the method, a via hole forming step 
of filling up via holes 5 formed after a releasable film 3 is stuck to at least one 
surface of the substrate 1 with conductive paste 6 and, thereafter, removing the 
film 3 is performed in a stage before the curing step. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The recessing process which forms the slot of a larger configuration 
than the configuration of a components component in the predetermined location 
of the insulating base material which has compressibility-ed, Said components 
component which connected to said circuit pattern of an element-placement 
substrate with the circuit pattern which has conductivity electrically, and was 
carried on one [ at least ] field The components arrangement process which 
arranges inside said slot formed in said insulating base material, and carries out 
the laminating of said insulating base material to said element-placement 
substrate, The conductive paste which has the conductive matter with which the 
beer hall of said insulating base material was filled up Said components 
component is made to hold in the predetermined location of said insulating base 
material by micrifying said slot formed in the predetermined location of said 
insulating base material while carrying out heating pressurization of said 
insulating base material in the condition of having made said circuit pattern 
contacting and compressing said insulating base material in the resinous 
principle of the insulating base material concerned. The hardening process which 
carries out eburnation of said conductive matter of said conductive paste, and is 
electrically connected with said circuit pattern is included. Stick a mold-release 
characteristic film at least on one side of an insulating base material, and it is 
filled up with said conductive paste which has said conductive matter to said beer 



hall formed to said mold-release characteristic film and said insulating base 
material. The beer formation process which exfoliates said mold-release 
characteristic film stuck on the account insulation base material of back to front is 
the manufacture approach of the circuit board which exists in a last process until 
it results in said hardening process. 

[Claim 2] A recessing process is the manufacture approach of the circuit board 
according to claim 1 characterized by forming the slot of a larger configuration 
than the configuration of a components component in the predetermined location 
of the insulating base material realized from the insulating member of the shape 
of sheet metal of two or more sheets. 

[Claim 3] A recessing process is the manufacture approach of the circuit board 
according to claim 1 characterized by forming the slot of a larger configuration 
than the configuration of a components component in the predetermined location 
of the insulating base material realized from the insulating member of the shape 
of sheet metal of two or more sheets containing the circuit board. 
[Claim 4] A recessing process is the manufacture approach of the circuit board 
according to claim 1 characterized by forming the slot of a larger configuration 
than the configuration of a components component in the predetermined location 
of the insulating base material realized on one [ at least ] field from the insulating 
member of the shape of sheet metal of two or more sheets containing an 
element-placement substrate with the components component electrically 
connected to the circuit pattern which has conductivity. 
[Claim 5] The conductive paste with which it filled up in the beer hall of an 
insulating base material and which has the conductive matter, In the circuit board 
by which said circuit pattern of the circuit board as a surface with the circuit 
pattern which has conductivity was electrically connected on one [ at least ] field 
The circuit board by which the components component was held in said slot or 
said through tube by micrifying the slot or through tube formed in the 
predetermined location of said insulating base material in the resinous principle 
of the insulating base material concerned. 



[Claim 6] The conductive paste with which it filled up in the beer hall of an 
insulating base material and which has the conductive matter, In the circuit board 
by which said circuit pattern of the circuit board as a surface with the circuit 
pattern which has conductivity was electrically connected on one [ at least ] field 
By micrifying the slot or through tube formed in the location which adjoins the 
through tube formed in the predetermined location of said insulating base 
material at least, and said through tube of said circuit board which adjoins said 
insulating base material in the resinous principle of the insulating base material 
concerned The circuit board by which the components component was held in 
said slot of said circuit board which adjoins said insulating base material in said 
through tube of said insulating base material, or said through tube. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit board which has a 

components component inside, and its manufacture approach. 

[0002] 



[Description of the Prior Art] It does not remain in industrial use in connection 
with the miniaturization of electronic equipment, and densification in recent years, 
but in a noncommercial field, the finization to the circuit board was demanded 
strongly and the circuit board which has the inner beer hall connection which has 
a components component in the interior has been needed. 
[0003] The manufacture approach of the conventional circuit board is explained 
below. Drawing 4 (a) - (f) is the process sectional view showing the manufacture 
approach of the conventional circuit board. 

[0004] First, as shown in drawing 4 (a), the insulating base material 102 of the 
thickness tb equipped with the mold releasing films 101, such as polyester, is 
prepared for both sides. Next, as shown in drawing 4 (b), a through tube 103 is 
formed in the predetermined part of the insulating base material 102 using a 
laser beam etc. Next, as shown in drawing 4 (c), a through tube 103 is filled up 
with the conductive paste 104. At this time, the mold-release characteristic film 
101 on top has played the role of a printing mask, and the role of the pollution 
control of the front face of the insulating base material 102. Next, the mold- 
release characteristic film 101 is exfoliated from both sides of the insulating base 
material 102. Next, as shown in drawing 4 (d), the metallic foils 105, such as 
copper foil, are stuck on both sides of the insulating base material 102. By 
carrying out heating pressurization in this condition, as shown in drawing 4 (e), 
the thickness of the insulating base material 102 is compressed into ta, and a 
metallic foil 105 is electrically connected with the conductive paste 104 by 
carrying out eburnation of the conductive matter of the conductive paste 104. The 
circuit board 107 is obtained by etching a metallic foil 105 alternatively and 
forming a circuit pattern 106, as furthermore shown in drawing 4 (f). 
[0005] 

[Problem(s) to be Solved by the Invention] However, it was difficult to offer the 
circuit board which has a components component inside by the manufacture 
approach of the circuit board mentioned above. 

[0006] This invention can solve the technical problem of such a conventional 



approach, and can offer the manufacture approach of the circuit board which has 
the inner beer hall connection which has a components component in the interior. 
[0007] 

[Means for Solving the Problem] The recessing process which forms the slot of a 
larger configuration than the configuration of a components component in the 
predetermined location of the insulating base material with which invention of this 
invention according to claim 1 has compressibility-ed, Said components 
component which connected to said circuit pattern of an element-placement 
substrate with the circuit pattern which has conductivity electrically, and was 
carried on one [ at least ] field The components arrangement process which 
arranges inside said slot formed in said insulating base material, and carries out 
the laminating of said insulating base material to said element-placement 
substrate, The conductive paste which has the conductive matter with which the 
beer hall of said insulating base material was filled up Said components 
component is made to hold in the predetermined location of said insulating base 
material by micrifying said slot formed in the predetermined location of said 
insulating base material while carrying out heating pressurization of said 
insulating base material in the condition of having made said circuit pattern 
contacting and compressing said insulating base material in the resinous 
principle of the insulating base material concerned. The hardening process which 
carries out eburnation of said conductive matter of said conductive paste, and is 
electrically connected with said circuit pattern is included. Stick a mold-release 
characteristic film at least on one side of an insulating base material, and it is 
filled up with said conductive paste which has said conductive matter to said beer 
hall formed to said mold-release characteristic film and said insulating base 
material. The exfoliating beer formation process said mold-release characteristic 
film stuck on the account insulation base material of back to front In order that it 
may be the manufacture approach of the circuit board which exists in a last 
process until it results in said hardening process and the slot of the 
predetermined location of an insulating base material may micrify in a hardening 



process, While being able to hold the components component carried in the 
element-placement substrate by connecting electrically in the predetermined 
location of an insulating base material When the compressibility of an insulating 
base material increases, the conductive matter of a conductive paste carries out 
eburnation further, and electrical installation has an operation that the inner beer 
hall connection with firm high dependability is obtained. 
[0008] Invention of this invention according to claim 2 has an operation that a 
recessing process can arrange a components component with height higher than 
the thickness of one sheet of an insulating member inside the circuit board by 
forming the slot of a larger configuration than the configuration of a components 
component in the predetermined location of the insulating base material realized 
from the insulating member of the shape of sheet metal of two or more sheets, in 
invention according to claim 1. 

[0009] Invention of this invention according to claim 3 is set to invention 
according to claim 1. A recessing process Since the various circuit boards of 
various thickness can be used as an insulating member by forming the slot of a 
larger configuration than the configuration of a components component in the 
predetermined location of the insulating base material realized from the insulating 
member of the shape of sheet metal of two or more sheets containing the circuit 
board, It has an operation that a components component with high height can be 
freely arranged inside the circuit board. 

[0010] Invention of this invention according to claim 4 is set to invention 
according to claim 1. A recessing process In the predetermined location of the 
insulating base material realized on one [ at least ] field from the insulating 
member of the shape of sheet metal of two or more sheets containing an 
element-placement substrate with the components component electrically 
connected to the circuit pattern which has conductivity By forming the slot of a 
larger configuration than the configuration of a components component, it has an 
operation that a components component can be arranged inside the circuit board 
to high density. 



[001 1] The conductive paste with which it filled up with invention of this invention 
according to claim 5 in the beer hall of an insulating base material and which has 
the conductive matter, In the circuit board by which said circuit pattern of the 
circuit board as a surface with the circuit pattern which has conductivity was 
electrically connected on one [ at least ] field By micrifying the slot or through 
tube formed in the predetermined location of said insulating base material in the 
resinous principle of the insulating base material concerned It is the circuit board 
which held the components component in the slot of an insulating base material, 
or the through tube, and when the compressibility of an insulating base material 
increases, it has an operation that the circuit board in which the conductive 
matter of a conductive paste carries out eburnation further, and electrical 
installation has the inner beer hall connection with firmer high dependability is 
obtained. 

[0012] The conductive paste with which it filled up with invention of this invention 
according to claim 6 in the beer hall of an insulating base material and which has 
the conductive matter, In the circuit board by which said circuit pattern of the 
circuit board as a surface with the circuit pattern which has conductivity was 
electrically connected on one [ at least ] field By micrifying the slot or through 
tube formed in the location which adjoins the through tube formed in the 
predetermined location of said insulating base material at least, and said through 
tube of said circuit board which adjoins said insulating base material in the 
resinous principle of the insulating base material concerned When it is the circuit 
board held in the through tube of an insulating base material, and said slot of 
said adjoining circuit board or a through tube and the compressibility of an 
insulating base material increases a components component It has an operation 
that the circuit board in which the conductive matter of a conductive paste carries 
out eburnation further, and electrical installation has the inner beer hall 
connection with firmer high dependability is obtained. 
[0013] 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 1 is the process 



sectional view showing the production process of the circuit board in the gestalt 1 
of operation of this invention which has a components component inside. First, 
the insulating base material 1 which has the compressibility-ed of thickness t1 as 
shown in drawing 1 (a) is prepared. The base material (an aramid-epoxy sheet is 
called below) which consists of composite which infiltrated the thermosetting 
epoxy resin into aromatic polyamide fiber, for example as this insulating base 
material 1 is used. Next, as shown in drawing 1 (b), a slot 2 is processed into the 
position of the aramid-epoxy sheet 1 using a laser beam etc. At this time, the 
configuration and the number of a slot 2 are arbitrary, may process which field of 
the aramid-epoxy sheet 1 , and may process both sides. Moreover, you may be a 
through tube using metal mold, a laser beam, etc. 

[0014] Next, as shown in drawing 1 (c), the mold-release characteristic films 3, 
such as polyester, are stuck on both sides of the aramid-epoxy sheet 1 using a 
heat press or a laminator. At this time, the mold-release characteristic film 3 may 
be only one side. Next, the through tube 5 which serves as a beer hall to the 
aramid-epoxy sheet 1 and the mold-release characteristic film 3 using a laser 
beam etc. as shown in drawing 1 (d) is formed. Next, as shown in drawing 1 (e), 
a through tube 5 is filled up with an epoxy resin and the conductive paste 6 
containing metal powders, such as copper powder. 

[0015] As an approach filled up with a conductive paste, the aramid-epoxy sheet 
1 which has a through tube 5 is installed on the table of a printing machine (not 
shown), and a direct conductivity paste is printed from the mold-release 
characteristic film 3. At this time, the mold-release characteristic film 3 on top has 
played the role of a printing mask, and the role of the pollution control of the front 
face of the aramid-epoxy sheet 1. Next, as shown in drawing 1 (f), the mold- 
release characteristic film 3 is exfoliated from both sides of the aramid-epoxy 
sheet 1 . 

[0016] Next, as shown in drawing 1 (g), a circuit pattern 7 is formed in one field. 
Inner beer hall connection is made with another metallic foil 8 and conductive 
paste 9 of a field. And the element-placement substrate 13 with the components 



component 12 which connected to the circuit pattern 1 1 which a slot 10 is 
processed and has conductivity electrically, and was carried is prepared. The 
aramid-epoxy sheet 1 with which the slot 2 was processed and the through tube 
5 was filled up with the conductive paste 6 is laid on top of the element- 
placement substrate 13, and the metallic foils 14, such as copper foil, are further 
laid on top of another field of the aramid-epoxy sheet 1 . It piles up so that the 
components component 12 may be arranged inside a slot 2, at the same time it 
contacts the conductive paste 6 in the circuit pattern 7 of the element-placement 
substrate 13 at this time. 

[0017] Here, an element-placement substrate with a components component to 
the electrically connected general double-sided circuit board and the electrically 
connected multilayer substrate is sufficient as the element-placement substrate 
13 by giving copper plating to a through hole. Moreover, the circuit board general 
instead of and the multilayer substrate which were laid on top of one field may be 
set in a product, and the element-placement substrate which carried the 
components component in the general circuit board or a multilayer substrate may 
be piled up. [ a metallic foil 14 ] 

[0018] Next, as shown in drawing 1 (h), while the epoxy resin and the conductive 
paste 6 which are one constituent of the aramid-epoxy sheet 1 by carrying out 
heating pressurization harden, the aramid-epoxy sheet 1, and the element- 
placement substrate 13 and a metallic foil 14 paste up. Moreover, in this process, 
the epoxy resin which is one constituent of the aramid-epoxy sheet 1 is extruded 
in slots 2 and 10, and contraction-izes slots 2 and 10. At this time, a slot 2 is 
completely filled with the epoxy resin which is one constituent of the aramid- 
epoxy sheet 1, and holds the components component 12 on the element- 
placement substrate 13. And by extruding to the epoxy resin fang furrows 2 and 
10 which are one constituents of the aramid-epoxy sheet 1 , the aramid-epoxy 
sheet 1 which has compressibility-ed from the first will be compressed further, 
and thickness is set to t2. By compressing the conductive paste 6 into 
coincidence, an epoxy resin is extruded from between the copper powder of the 



conductive paste 6, copper powder carries out eburnation, and electric and 
mechanical association between copper powder and copper powder, and a 
metallic foil or between copper powder and a circuit pattern becomes firm. 
[0019] In addition, there may not be the slot 2 of the aramid-epoxy sheet 1 in a 
part and the slot 10 of the element-placement substrate 13 of 12 components 
component which are not arranged inside, in addition for adjusting the amount 
extruded to the epoxy resin fang furrows 2 and 10 which are one constituents of 
the aramid-epoxy sheet 1 - the configuration and the number of slots 2 and 10 - 
or although it can respond according to heating pressurization conditions, resin 
like an epoxy resin prepared separately may be beforehand poured in 
moderately into a slot 2 and 10 before heating pressurization, for example. 
[0020] Then, the four-layer circuit board 17 which built in the components 
component 12 is obtained by etching metallic foils 8 and 14 alternatively and 
forming circuit patterns 15 and 16, as shown in drawing 1 (i). 
[0021] In addition, although the slot 2 was first processed to the aramid-epoxy 
sheet 1 with the gestalt of this operation after sticking the mold-release 
characteristic film 3 on the aramid-epoxy sheet 1, forming a through tube 5, being 
filled up with the conductive paste 6 and exfoliating the mold-release 
characteristic film 3 further After piling up the aramid-epoxy sheet 1 with which it 
filled up with the element-placement substrate 13 and the conductive paste 6, a 
slot 2 may be processed to the aramid-epoxy sheet 1 . 

[0022] Moreover, the multilayered circuit board of the Kota layer can be obtained 
by repeating the above-mentioned process to the pan which contained the 
components component. 

[0023] In addition, although the element-placement substrate 13 which formed 
the circuit pattern 7 only in one side was used with the gestalt of this operation, 
the element-placement substrate which formed the circuit pattern in both sides 
beforehand may be used. 

[0024] (Gestalt 2 of operation) Drawing 2 is the process sectional view showing 
the production process of the circuit board in the gestalt 2 of operation of this 



invention which has a components component inside. First, the insulating base 
materials 18 and 19 which have the compressibility-ed of thickness t1 as shown 
in drawing 2 (a) are prepared. As these insulating base materials 18 and 19, an 
aramid-epoxy sheet is used, for example. Next, as shown in drawing 2 (b), slots 
20 and 21 are processed into the position of the aramid-epoxy sheets 18 and 19 
using a laser beam etc. At this time, the configuration and the number of slots 20 
and 21 are arbitrary, may process which field of the aramid-epoxy sheets 18 and 
19, and may process both sides. Moreover, you may be a through tube using 
metal mold, a laser beam, etc. 

[0025] Next, as shown in drawing 2 (c), it has the 1st circuit pattern 22 and 2nd 
circuit pattern 23 on the front reverse side. Inner beer connection is made with 
the conductive paste 24, and slots 25 and 26 are processed. And a heat press 
and a laminator are used for both sides of the element-placement substrate 31 
with the components components 29 and 30 which connected to the circuit 
patterns 27 and 28 which have conductivity electrically, and were carried, and the 
mold-release characteristic films 32, such as the aramid-epoxy sheets 18 and 19 
and polyester, are stuck on them. At this time, it piles up so that the components 
components 29 and 30 may be arranged inside slots 20 and 21 . Here, an 
element-placement substrate with a components component to the electrically 
connected general circuit board and the electrically connected multilayer 
substrate is sufficient as the element-placement substrate 31 by giving copper 
plating to a through hole. In addition, it is easy to be natural even if it sticks the 
aramid-epoxy sheet 18 and the mold-release characteristic film 32 only on one 
side of the element-placement substrate 31 . 

[0026] Next, as shown in drawing 2 (d), beer halls 34 and 35 are formed to the 
mold-release characteristic films 32, such as the aramid-epoxy sheets 18 and 19 
and polyester, using a laser beam etc. At this time, beer halls 34 and 35 check 
the front face of the 1st circuit pattern 22 of the element-placement substrate 31 , 
and the 2nd circuit pattern 23 by looking, and carry out hole processing. Next, as 
shown in drawing 2 R> 2 (e), beer halls 34 and 35 are filled up with an epoxy 



resin and the conductive pastes 36 and 37 containing metal powders, such as 
copper powder. The element-placement substrate 31 which stuck the aramid- 
epoxy sheets 18 and 19 which have beer halls 34 and 35 as an approach filled 
up with the conductive pastes 36 and 37 is installed on the table of a printing 
machine (not shown), and a direct conductivity paste is printed from the mold- 
release characteristic film 32. At this time, the mold-release characteristic film 32 
on top has played the role of a printing mask, and the role of the pollution control 
of the front face of the aramid-epoxy sheets 18 and 19. In addition, each process 
of the attachment of the aramid-epoxy sheets 18 and 19 to the element- 
placement substrate 31, hole processing of the beer halls 34 and 35 by the laser 
beam, the conductive paste 36 to beer halls 34 and 35, and restoration of 37 of 
whether it performs one side every or it performs to double-sided coincidence is 
arbitrary. 

[0027] Next, as shown in drawing 2 (f), the mold-release characteristic film 32 is 
exfoliated from the aramid-epoxy sheets 18 and 19. Next, as shown in drawing 2 
(g), the metallic foils 38 and 39, such as copper foil, are laid on top of the front 
face of the aramid-epoxy sheets 18 and 19 stuck on both sides of the element- 
placement substrate 31. By carrying out heating pressurization in this condition, 
as shown in drawing 2 (h), while the epoxy resin and the conductive pastes 36 
and 37 which are one constituents of the aramid-epoxy sheets 18 and 19 are 
hardened, the aramid-epoxy sheets 18 and 19 and metallic foils 38 and 39 paste 
up. Moreover, in this process, the epoxy resin which is one constituent of the 
aramid-epoxy sheets 18 and 19 is extruded in slots 20 and 21 and slots 25 and 
26, and contraction-izes slots 20 and 21 and slots 25 and 26. At this time, slots 
20 and 21 hold the components components 29 and 30 on the element- 
placement substrate 31 by being completely filled with the epoxy resin which is 
one constituent of the aramid-epoxy sheets 18 and 19. And by extruding in the 
epoxy resin fang furrows 20 and 21 and slots 25 and 26 which are one 
constituents of the aramid-epoxy sheets 18 and 19, the aramid-epoxy sheets 18 
and 19 which have compressibility-ed from the first will be compressed further, 



and thickness is set to t2. By compressing the conductive pastes 36 and 37 into 
coincidence, an epoxy resin is extruded from between the copper powder of the 
conductive pastes 36 and 37, copper powder carries out eburnation, and 
association between copper powder and copper powder, and a metallic foil or 
between copper powder and a circuit pattern becomes firm. 
[0028] In addition, there may not be the slots 20 and 21 of the aramid-epoxy 
sheets 18 and 19 of a part and the slots 25 and 26 of the element-placement 
substrate 31 of 29 and 30 components components which are not arranged 
inside. 

[0029] Next, the four-layer circuit board 42 which built in the components 
components 29 and 30 can be obtained by etching metallic foils 38 and 39 
alternatively and forming circuit patterns 40 and 41, as shown in drawing 2 (i). 
[0030] Moreover, the multilayered circuit board of the Kota layer can be obtained 
by repeating the above-mentioned process to the pan which contained the 
components component. 

[0031] (Gestalt 3 of operation) Drawing 3 is the process sectional view showing 
the production process of the circuit board in the gestalt 3 of operation of this 
invention which has a components component inside. First, the insulating base 
material 50 which has the compressibility-ed of thickness t1 as shown in drawing 
3 (a) is prepared. As this insulating base material 50, an aramid-epoxy sheet is 
used, for example. Next, as shown in drawing 3 (b), a slot 51 is processed into 
the position of the aramid-epoxy sheet 50 using a laser beam etc. At this time, 
the configuration and the number of a slot 51 are arbitrary, may process which 
field of the aramid-epoxy sheet 50, and may process both sides. Moreover, you 
may be a through tube using metal mold, a laser beam, etc. 
[0032] Next, as shown in drawing 3 (c), the mold-release characteristic films 52, 
such as polyester, are stuck on both sides of the aramid-epoxy sheet 50 using a 
heat press or a laminator. At this time, the mold-release characteristic film 52 
may be only one side. Next, as shown in drawing 3 (d), a through tube 53 is 
formed to the aramid-epoxy sheet 50 and the mold-release characteristic film 52 



using a laser beam etc. 

[0033] Next, as shown in drawing 3 (e), a through tube 53 is filled up with an 
epoxy resin and the conductive paste 54 containing metal powders, such as 
copper powder. As an approach filled up with a conductive paste, the aramid- 
epoxy sheet 50 which has a through tube 53 is installed on the table of a printing 
machine (not shown), and a conductive paste is directly printed from the mold- 
release characteristic film 52. At this time, the mold-release characteristic film 52 
on top has played the role of a printing mask, and the role of the pollution control 
of the front face of the aramid-epoxy sheet 50. Next, as shown in drawing 3 (f), 
the mold-release characteristic film 52 is exfoliated from both sides of the aramid- 
epoxy sheet 50. 

[0034] The element-placement substrate 61 with the components component 60 
which connected to the circuit pattern 59 which a circuit pattern 55 is formed in a 
field on the other hand as while shows drawing 3 (g), inner beer hall connection 
is made with another metallic foil 56 or circuit pattern 57, and conductive paste 
58 of a field, and has conductivity electrically, and was carried is prepared. Next, 
as shown in drawing 3 (h), a slot 62 is processed into the position of the element- 
placement substrate 61 using a laser beam etc. At this time, the configuration 
and the number of a slot 62 may be arbitrary, and you may be a through tube 
using metal mold, a laser beam, etc. 

[0035] Next, as shown in drawing 3 (i), the aramid-epoxy sheet 50 and the 
element-placement substrate 61 are piled up by turns. It piles up so that the 
components component 60 may be arranged inside slots 51 and 62, at the same 
time it joins the circuit patterns 55 and 57 of the element-placement substrate 61 
to the conductive paste 54 at this time. Moreover, when the outermost layer 
becomes the aramid-epoxy sheet 50 by the number of sheets which piles up the 
aramid-epoxy sheet 50 and the element-placement substrate 61 by turns, 
metallic foils (not shown), such as copper foil, are laid on top of the pan of the 
aramid-epoxy sheet 50 of the outermost layer outside. 

[0036] Next, as shown in drawing 3 0), while the epoxy resin and the conductive 



paste 54 which are one constituent of the aramid-epoxy sheet 50 by carrying out 
heating pressurization harden, the aramid-epoxy sheet 50 and the element- 
placement substrate 61 paste up. Moreover, in this process, the epoxy resin 
which is one constituent of the aramid-epoxy sheet 50 is extruded in slots 51 and 
62, and contraction-izes slots 51 and 62. At this time, slots 51 and 62 are 
completely filled with the epoxy resin which is one constituent of the aramid- 
epoxy sheet 50, and hold the components component 60 on the element- 
placement substrate 61 . 

[0037] And by extruding to the epoxy resin fang furrows 51 and 62 which are one 
constituents of the aramid-epoxy sheet 50, the aramid-epoxy sheet 50 which has 
compressibility-ed from the first will be compressed further, and thickness is set 
to t2. By compressing the conductive paste 54 into coincidence, an epoxy resin is 
extruded from between the copper powder of the conductive paste 54, copper 
powder carries out eburnation, and association between copper powder and 
copper powder, and a metallic foil or between copper powder and a circuit 
pattern becomes firm. In addition, there may not be the slot 51 of the aramid- 
epoxy sheet 50 in a part and the slot 62 of the element-placement substrate 61 of 
60 components component which are not arranged inside. 
[0038] Then, the multilayered circuit board 64 which built in the components 
component 60 is obtained by etching a metallic foil 56 alternatively and forming a 
circuit pattern 63, as shown in drawing 3 (k). 

[0039] Moreover, the multilayered circuit board of the Kota layer can be obtained 
by repeating the above-mentioned process to the pan which contained the 
components component. 

[0040] In addition, although one side used for the outermost layer the element- 
placement substrate 61 covered by the metallic foil 56 with the gestalt of this 
operation, the element-placement substrate which formed the circuit pattern in 
both sides beforehand may be used. 
[0041] 

[Effect of the Invention] The recessing process at which this invention forms the 



slot of a larger configuration than the configuration of a components component 
in the predetermined location of the insulating base material which has 
compressibility-ed as mentioned above, Said components component which 
connected to said circuit pattern of an element-placement substrate with the 
circuit pattern which has conductivity electrically, and was carried on one [ at 
least ] field The components arrangement process which arranges inside said 
slot formed in said insulating base material, and carries out the laminating of said 
insulating base material to said element-placement substrate, The conductive 
paste which has the conductive matter with which the beer hall of said insulating 
base material was filled up Said components component is made to hold in the 
predetermined location of said insulating base material by micrifying said slot 
formed in the predetermined location of said insulating base material while 
carrying out heating pressurization of said insulating base material in the 
condition of having made said circuit pattern contacting and compressing said 
insulating base material. And the hardening process which carries out eburnation 
of said conductive matter of said conductive paste, and is electrically connected 
with said circuit pattern is included. Stick a mold-release characteristic film at 
least on one side of an insulating base material, and it is filled up with said 
conductive paste which has said conductive matter to said beer hall formed to 
said mold-release characteristic film and said insulating base material. The 
exfoliating beer formation process said mold-release characteristic film stuck on 
the account insulation base material of back to front In order that it may be the 
manufacture approach of the circuit board which exists in a last process until it 
results in said hardening process and the slot of the predetermined location of an 
insulating base material may micrify in a hardening process, While being able to 
hold the components component carried in the element-placement substrate by 
connecting electrically in the predetermined location of an insulating base 
material When the compressibility of an insulating base material increases, the 
conductive matter of a conductive paste carries out eburnation further, and the 
inner beer hall connection with high dependability with firmer electrical installation 



is obtained. 

[0042] Moreover, this invention can arrange a components component with 
height higher than the thickness of one sheet of an insulating member inside a 
substrate in a recessing process by forming the slot of a larger configuration than 
the configuration of a components component in the predetermined location of 
the insulating base material realized from the insulating member of the shape of 
sheet metal of two or more sheets. 

[0043] Moreover, in a recessing process, since the various circuit boards of 
various thickness can be used for this invention as an insulating member by 
forming the slot of a larger configuration than the configuration of a components 
component in the predetermined location of the insulating base material realized 
from the insulating member of the shape of sheet metal of two or more sheets 
containing the circuit board, it can arrange a components component with high 
height inside a substrate freely. 

[0044] Furthermore, this invention can arrange a components component inside 
a substrate to high density in a recessing process by forming the slot of a larger 
configuration than the configuration of a components component in the 
predetermined location of the insulating base material realized on one [ at least ] 
field from the insulating member of the shape of sheet metal of two or more 
sheets containing an element-placement substrate with the components 
component electrically connected to the circuit pattern which has conductivity. 
[0045] Moreover, the conductive paste with which it filled up with this invention in 
the beer hall of an insulating base material and which has the conductive matter, 
In the circuit board by which said circuit pattern of the circuit board as a surface 
with the circuit pattern which has conductivity was electrically connected on one 
[ at least ] field When the slot or through tube formed in the predetermined 
location of said insulating base material micrifies It is the circuit board which held 
said component in the slot of an insulating base material, or the through tube, 
and when the compressibility of an insulating base material increases, the circuit 
board in which the conductive matter of a conductive paste carries out eburnation 



further, and electrical installation has the inner beer hall connection with firmer 
high dependability is obtained. 

[0046] Furthermore, the conductive paste with which it filled up with this invention 
in the beer hall of an insulating base material and which has the conductive 
matter, In the circuit board by which said circuit pattern of the circuit board as a 
surface with the circuit pattern which has conductivity was electrically connected 
on one [ at least ] field When the slot or through tube formed in the location which 
adjoins the through tube formed in the predetermined location of said insulating 
base material at least and said through tube of said circuit board which adjoins 
said insulating base material micrifies When it is the circuit board held in the 
through tube of an insulating base material, and the slot of said adjoining circuit 
board or a through tube and the compressibility of an insulating base material 
increases a components component The circuit board in which the conductive 
matter of a conductive paste carries out eburnation further, and electrical 
installation has the inner beer hall connection with firmer high dependability is 
obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The process sectional view showing the production process of the 
circuit board in the gestalt 1 of operation of this invention which has a 
components component inside 

[Drawing 2] The process sectional view showing the production process of the 
circuit board in the gestalt 2 of operation of this invention which has a 
components component inside 

[Drawing 3] The process sectional view showing the production process of the 
circuit board in the gestalt 3 of operation of this invention which has a 
components component inside 

[Drawing 4] The process sectional view showing the manufacture approach of 
the conventional circuit board 
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57 Circuit Pattern 

58 Conductive Paste 

59 Circuit Pattern 

60 Components Component 

61 Element-Placement Substrate 

62 Slot 

63 Circuit Pattern 

64 Multilayered Circuit Board 

101 Mold-release Characteristic Film 

102 Insulating Base Material 

103 Through Tube 

104 Conductive Paste 

105 Metallic Foil 

106 Circuit Pattern 

107 Circuit Board 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 

to) t;)zzzzzr ,J trji/ zzz /-r^ 




[Drawing 3] 




[Drawing 4] 




m m 
if) tfj/ /£/ do ® 



[Translation done.] 



(i9>B#tf#?if/T* (jp> 02) & p| ^ |^ & & (a) (i\)mmm&®m 

WM2003- 133743 
(P2003-133743A) 
(43)4*08 B V-m&t 5 jj 9 13 (2003. 5. 9) 



(sDintci.' mmn fi r-73-n##) 

H0 5K 3/46 H0 5K 3/46 Q 5 E 3 4 6 

N 
X 

HO 1 L 25/04 H 0 1 L 25/04 Z 

25/18 



(21)fflH»# 


»H2001 -324724( P2001 -324724) 


(71)fflSA 


00000U821 










(22)tflKB 


¥j«13ipl0^23B (2001. 10.23) 




*^WSTfc*;¥P3£1006#i8 








ttff &8* 
































*www***r!*io(»»« arts 














(74)ft8!A 


10009-^445 








#«!± mm xm W2« 








skjcisbk 



(54) uzmozwi @KS«*«):r;^cDS)a^« 



(57) [Sft] 

«*»oiiiiHaRosEe»atiii*f6cfcfcB«k-t 

■ftiEllSi . JmBBWE-f * - 1 ?. f&i$*tt 1 £E*i 
L^»2^S8vHl:-rs^t(Cct0gi5fp^l 2£&Ji 




!(2) 003-133743 (P2003-133743A) 



<m±. u^^mm^mssm^ - yizm& 
mzmmLxmmtmm^&m^. mimmmmz 

b$\ msim^-yiz^m-tfz^mxmmm 

mmfemmm®. mm* mumm&om 
mizxwMcrtz. t nzx vmmmrzmejim 

mizmmt&mtmt iwtttt<%j>*< t t 
iwetMttWfctt immitcmut'Tx-Mztumi 

ttzmvjL-JimmtvmfctiLWiz. ^mT<om 

-yiznmiz&mztiK&SMTZ'J?^ k i-2r<o 

ElS^-vSr'J^ fc fc-2f*>lIU:fcirLfc#Ifc L 
flsSfU-rfcCkO, frlS3iiL<{iBirieKii7Li*l(c9i 

imm] mmint'Tx-frmzmztit:. 

RW!?->Z'J>-%< k i>-U(?>ffi±lzGlt:mmk i 

x 00 fawfccomem' *?->k #c*u&c&tt s ft 



[000 1] 
[0002] 

Srwt^'f y+i'rx-jummzfrimimwLtf'ii&iz 

[0003] vxFmi<r>mm.<oMmi}mz^xm 
m&. 14 (a)-(f) itmom&mmm* 
m^^txmmmmx'hh. 

[0004] t-T. H4 (a) iZijk+ZliZ. wmizx 
Vx.Xrll'Kk'COimy < )VK 1 0 1 *%jLtzM& t b 
eoSSMSStt 1 0 2*ipflW6. i^tcia4 ( b ) fcjjrtJ: 

fflUTWi?Ll0 3t»«r&. «tcH4 (c) izm 
XolZ, Sil?L 1 0 3 KSStt^-* M 0 4 Sr^ig-t 
S . c\<nk % , ±BOHM147 ^ ;UA 1 0 1 teEpfiij7* 
^coSfJt , J£Mi«« l 0 20«B0i^±<a&ffl£ 
»fcLTV^. <X(c|feiiS«l 0 2<0BH*»4>)Kttt7 
-f^AlO lfcHtttS. &K04 (d)(c^-tJ:d 

JfeiiStt 1 0 2CDVmizmm%k'<?)&!g,® 1 0 5 £ 
Mftft*. CKO^ffit'Jii&lraE't&CiktiO. H4 
(e) K^tJ:^ ^S#l 0 2WH$«StaCE 

^ikfciOSWItt^-XM 0 4fc&E?Sl 0 5& 
«StWK«f«W6. SfetB4 ( f ) CSrtioKr^B 
?S 1 0 5 *aflRWfcx -y ^-y/LTTO^-y 1 0 6 
^JgB£-fl)ii:^«kOlHlSSS«l 0 7*<t#4>n«>. 
[0005] 

[^W^Lctat-fSPli] U>U5r*<<o, _ti£-f 

sss«^g«-r I. £ k tfmmx'hitz . 

[0006] *%mtz:<n£?%ftmm<7>mmm. 

[0007] 



!(3) 003-1 33743 (P2003-133743A) 



mixmuzmmm^i. mimmnz&i$. 

*-Mzyzmuz&mm>'gttt&mim'<-z h 
$r. m$m&>v->izmz&fcimvm&mm 

ttcowifc&mtzBfS. uz mmm mmmttcomm®. 
wzxwHtti ztiz±«) mffifomTzmz&mm 
mmfeftmz&mit. &l mmn&^-zho 
nammmwz mmt ix mzm^- y t 

mizmmt? < )i>j±zmi i . mmm&y < m t fr 
mmmttizn lm ttz mitr *-mzk im?m 
mm® * mumw&^-^ v mm l . *<d® 
m&&®mimttuzmimm&y < >vj±mm$b 

sttBcfia#t-6 z t wx't ztmz. $mmicr>EM 

[0008] 2 (cE*eo#5Hi» 

[ooo9] *%W(omm 3 tztsanwmt* «*« 

(iSlc. Sifli*7*>#ttJ: 9 t*M«tf>?g£j»t 
[0010] *»«wlW»H4fc:Ett<o»!Bli, 

y izmmizmmztiti^shm^ < t 

[0011] «H«Offi««5(cett<0fHHIi. fgJgS 



ww-yt tfm&mzmmztitz mmmza v >t . 

Si^SSSWo mtfLMzxWbitZtiZ Z t tc J: 0 . 

Baag-c* o . MWifiWi t izx •? . $ 

[00123 *mnmx6izBWP)mtt* mm 
ttv>t'7*-ji>Mz%mztiK, mKB&iM&rt&m 
m&^-zhb. mm&tt-t&mfV-yi'j>-%< 

w*?-yttfmmiiz%wii*tLfcm&foi l zti^x. 

t hmimmttmjzmwizBfSLitznmji 
t . fnate^wi3K«i-?»BtriBiH]gss«^f(iBaafL 

i>i< immumzm ttzwmmxh o , tmrnti 
nEBmtfmzktx o , sme^-x hmvtms 

[00 13] 

[^onjfeo^©] (mawfmi ) ®iii*miv> 
mmmrn uzmz, ^mz^shm^^thm^m 
m<nw&xu&7fi?xnwmmx'jf>h. t-r.mi 

( a ) t^f J: o (CJ?$ t 1 AttffiUft^^oteitSfl' 
tS) * { fflv^f>^l>. iKKHl (b)KS^J:dfc:7? 

mmtxm2i:inxth. z<nt%m2<nm^m\t 

lzMXlXi>frtb%^l. Mffl«PXLTt>J;v\ 4 

[0014] <K(CBI 1(c) iC^-r«t 3 fc&TVX^ 
s*-^*fflv^"C, ^'Jx^f;^t'o^Stt7-f;UA 

■< 3(iM-ffico^-C'*>oT t^4i?^ 

v^. atH i(d) izTn-tx o <,zu—r'%ftt'zmmi 

Lth*7*-;ui:^Sji7L5$:ift(t&. JXfcrHl 
(e) ^-r«t9tc. Jd?L5tC«itfx^^ffl||8i: 

[00151 amtt^-X h **«-f S^rffii: LT(i. 
«®?L 5$r^-tl>77 5 K-x^i/x-h 1 £ Ep@|«| 



K4) 003-133743 (P2003-133743A) 



momma? < iv^tm^^mmt , ry 5 f 
-xrffdf xx- f i nmmmm±(?>m\mt: ix 

v^i>. mzmi (f ) tc:^-tJ:3C;:77 5 F-x;i^if>' 
x-F l<9iiTOA^IiMtt74^A3£§M^ 

tooi6] mzm i(g) j o t. wm^?- 
y 7 *<-^^ffl^jBB!t$^, t 3 -unmn&m® 8 1 

?->i nzn^mz^ixi^mitc^shm^i 2* 
^Ltzt&mwMm 3m®L. m2muxztimm 

?L 5 F 6 WytmZtltzT y 5 F -xtf* 

xv- h i ^S5p a n ^s« 1 3^a^b-^, s *>K7 
7 5 f - x*-^ x x- f i (d t a -^rwffl iztimi a m 

^-xbeizm&mmmi 3<r)mt^?-y7i%® 
titmiz, ®2<DiHmzm&%?i 2smm-t2>* 

0 lzntt&bit& „ 

[00171 ZZX\ 1 3 

izm->zm?z tizx r>m%<mz®tiiit:-wwm 

X'i>£\<\ -1><7)ffil l zmh-&b-£fc&!&mi 4<T> 

frb >o iz-mnmrnfa^mmmmte^bitx ta> 
tb%^i, -mcomm^mmuztttimTm 
mLfz&&%®%minte-£bitx hfrtb&\ 

[ 0 0 1 8] JJCfc. a 1 ( h ) fcjjcfj: 3 Jn&ME 
^t'$>2»x^dr->®H*3j;^mtt'<-^ F 6#fMb 

-rst*^, 75$ F-x-^dfv^-F i tgB^ma 

8U3, &JS?gl 4 fctf8*$ftl>. CLfiOimc 
fc^T , 75 $ F -x.X*y y- F 1 0-f»fiJcJ£ftT£> 
&xx*!/®ffiim2, 1 O^flLfflSfl, ?12. 10 
£»>MW*. ^Wt#^2(i77 5F-x--Kdf^v— 
h 1 cO-«^(S^T'J>l,x^=>f y®mX'^£lzffitzZtl 

iztx\ M&mmmfci 3±(r>&&m?i2z&m 

4. fl-T. 75 5 F-X;K*;^-F l<7)-^fJS;J£» 
T'&l>x;Kdfi✓^al]§#^fi2 > 1 O'vfPl-iBSft.S.^iK 
J: 9. i>ti>ttiLE.ffi\im^TyiV-x.X*yy- 

is]B#{cgfmtt'<-^F6iffi^$ni.c:t^«J:0. 
[0019]^. 8as? 1 2mmzimisti%^ 

gfc$K'C0775 F-X^i/x-F iatR2fcflUbfStt 
g«U 3tf)»l 0{i«K-Ct*^*)^V%. 755 
F -x;Kdfv>— F 1 W-fStJfcfcJK'S) &x*df x8Ul 
#$2, 1 0^ffLtt5$fil.ft5riiS-ri»{c«. $2, 

1 0^«^lSt^«l; 0 . t Kti, tolftSoEifettKJ: 



[0020] *<Of£, 01 ( i ) fc*t J: 3 (C&BS 
8. 14^3HR»tx.yf-y^U-Cia8^->'l 5. 
16Sr^-ri>C:t(c«t0s ®&m : f-12Zft&lt:4 

1 0 0 2 1 ] frfc, **lt*3««-eii. $2 £75 5 F 
-xttisy-bllZftLX&mztoXltztf, 755 
F-X,-Kdf /y- F 1 WEEtt7 4 )VJ* 3 feKftffCJt 
ilTL 5 fcSHt . $ fcC***^-* F 6 ££a&(c|IES 

3 t^B1t^-X F 6*%«S<TJt75 5 F -x^df x 
F 1 ZmhSb^fzmz. ®2 t7y 5 F-x^df 
v'v'-b 1 fcWLTJPlLTfe***^^. 
[00 22] 4fc. ±E<OXS*l»9S-fii:fc:J: , 3. 
SHHIff 8rrt»LfcS 4>C*IH<0#JI|ll»fflR«:»* 
it tfX'Z S. 

[0023] *HEttW««-Ctt, frBKOAfciOR 

^-y7*»jRLfc«ai»ias«i3tfflv^*< s $> 

[0024] ( 2)02 {i^^BJ^ifeWje 

B2izm&. mizmmTZG-timmmmm. 
xu^-t^Mmmx-hh. t-r, 02 ( a) tz^t 

J;3lcW? t lcOMEititt^SfO^^SWl 8, 1 9 $r 
iilfittl.. i^^S«18, 19tLXi*. mttfT 
7 5F-X^dfvv-F*<fflV^il4. »[IC02 (b) 
fc^1"J:3t775F-x^xx-Fl8, 1 9<7)m 
Jg^fflStCU— f3t«rif*#i|fflLTa2 0.21 ^JnX 
t4.Ccot#«20. 21 O^DWHHRttffiBT* 
0, 755 F-X--K3-XX-F 1 8, 1 9<0if*>^»<7J® 

tzi\a.ixi>frt*>%^L. nffltamUTtJ:^. 4 
[0025] atH2 (c) t^tJ;3^. mitotan 

y ^ - > 2 2 1 9 2 tfOgft^ n* ^ - V 2 3 £ SSCW L » 
mm&^-X F 2 4 tCJ: 0 >-^- b'7igi!$^, *^ 

o. »2 5, 2 6*qmis*i. smtt^-raffi 

||y^-y27, 2 8C«5H«fe:tS«LTff«Lfcl»ift 
#^29, 3 0**Lfc«iftJB««R3 1«)PiBK. T 
7 5 F-X^dfxi/-M8, 1 9fctfUXX?A*£ 
O^Stt7 <;^3 2*5»ru^9 5*-^*fflV^ 
IfiftJt*. COfc§.»20, 2 l<Of*Igi5Ca5n a 0 ^2 

9.30 ^Es-rs i 3 fcfifc£*>-£s . i asp a 0 
vwmizm® itz-m®&mm*?mmmzt!i&m 

3 l«on-ffiW^77S F-XtK^xv-F 1 8tmsi 
147 -f;UA 3 2 SrlSftftT t t,*>5^J:v^. 



'(5) 003-133743 (P2003-133743A) 



[0026] &£02 ( d ) tzSfrtX o fcU—fft** 
*mmiX7y$ K-x#*5^-M 8, 19ktf'J 
IXf ;^fc'Ofiiatt7 -r H-A 3 2 Ktt L"C t*7*-/U 
34, 3 5$-^ttS. <I?)if<, h'r*-/P34. 3 5 
tt8A$ttSIK3 10JBl<OiIll/^-y224:IIS2<0 
SH/^-y2 3<0«1S^i2LT^!niIfS. KtcBI 
2(e) (C^cf-J: die. trr*-A'34. 3 5fctt«£ 

36, 37£ft9it3>. ^mtt^-Xh36, 3 7 £ft 
LTIi. t*7*-/l/3 4, 3 5**T**7 
5 5 H -xtf* i/y-M8, 19 Ufttt^flUMm 
««3 1 SrEp^JflS (HKHH*) W-TVkJbOWU 

**. ZcotZ. JhlW*Htt:7*/M»3 2lttW?* 
?<Offtgl)i, 75$ H-XiJf*s/a/-M8. 1 90S! 
Bf<0ffi»R&jtoa«H& jfct L TV * . <r*J. STOKS 
«3 1 C«t47? S M 8 , 1 90 

IMtft. \s—fMz£ht'7*-Jl>3 4. 3 5*>ftj0 
I, £7*-^3 4, 3 5^S€14^-Xt-36, 3 

[0027] «t=H2 (f ) K*-f<};?K75$h*-x 

«^M8, 1 9*>tl^tt7 4;UA3 2Sr|iJSt 

afcB2 ( g) izTjk-txoiz. «ammsi3 1 

OiiflBfcKWtfc75 5 h 1 8 . 19 

0>»II(C«8«rir*>$«S 3 8,39 Zmte^bitl. 
zntt.mxumMEi' Set J: 0 . 02 ( h ) KTjcf 
J: dtc, 75 5H-i^yy-M8, 1 90-ffij£ 
Jfc>K"J>l>X;K* xffilgfc .fctfSWtt^-X h 3 6 , 3 
7*«§m»ttttT7SK-x,-Kdfxv-h 1 
8, 1 9fc&H?S3 8, 3 9ta<&«$ft6. 
i^ItCti^t, 75S H-X^yy-h 1 8, 19 
<^«ja£#?* *xsj«f xSJJifiit 2 0, 2 1 *J«ktf 
»25, 26^J¥L!ii3*U $20. 2 1fc<ktfi82 
5, 26^IS/Mb-rS. Z?)tZm2Q. 21^75$ 
1 8. 1 90H»£j£#-e$>&x,-K 
*i/ffllBT5^tc»t«*i6ifcT»ift*5«fflR3 1± 
^S&ftfS^ 2 9, SOttmti. *LT, 755 F- 
X;K*vx-h 1 8, 1 9*>H»&R#T**X;K*>' 
tMBtfflt2 0. 2 lfcJ:tf?S2 5, 2 6^t¥Laj^iX-2> 
ItizXO. fcfcfcfc*E«tt£*o75 5F-x;]Mf- 
i/v-M8, 1 9{i$<?>tE*g$fLl>c:i:(c^0. « 
Sttt2fcfc6. HB«clWtt^-X h 3 6 , 3 7*>E 
IBSflSClfcK.k'K #mtt^-*h3 6, 3 7tf)ffl» 

ia*^x^x6jfl§*<if taj$*iTiw»*<atwtL. m 

-yffieym&immizlth. 
[00 28] » l ftSIH t 2 9. 3 0*»rt«tS[K« 
fv5:^IS#tf>75$ H-X^Jfi/y-h 1 8. 19<0i8 
20. 2 1 tS5,afSi8S«3 ltf>i825. 2 6J4HKT 



[0029] mzm2 ( i ) £7jrf«fco£&Jg®3 8, 
3 9Sr^lKWt:x.y^y^LTiS8lA^-y4 0 > 4 1 
£#jS**£fcfci9. *ifl*f 2 9. 3 0«:rt«Ufc 
4 »0S8S«i4 2 £ fc tfTS & . 

[0030] ±ieoig$r^03S-r^ttcJ: , 3. 

[003 1 ] (HJfiO^JS3 ) 0 3tt*JWB«3Wfc<0« 

la^arflSBriBH-Cft*. 41*. H3 (a) fcjjrf 
J: 3 (CJP* t 1 <0fcffi8§tt£#o|£li>*# 5 0 mm 
*. CW|gi|*SW5 0t LTtt, 0M.tf7?5F-xtf 
*i^-b*<^ &t;:03 (b) (c^-fJ:o(C 
75$ H-X^y-/-h 5 O^Bfg^ffljtKU— fft 
&fc*£*OTLTi85 lfcJiajfS. Z0)b 1 e>» 
*WHHMifflRT* 9 . 75 5 F -x^ x ^- h 5 0 

oif^ soffit Jul l -c t> *»* *>*v > u mwiztoi. i 

[0032] &IC03 ( c ) ^7«t 3 KJ»7V.**9 
5*-**Jfl*vc. -•K';xXr;W^t'OSiMtt7 < /kfc 

5 2 £75 5 K-Xj]MfS^-h 5 OWWBtClfitttt 

*»4*>*V^ <X(C03 (d) fcjRtidfcW— f7t=5:fc' 
S-f"lfflLT75S K-x^i/5/-h5 0fcJEBtt7-f 

5 2 |C» LT«j1?L 5 3 *RJt* . 
[0033] iKCBI 3 ( e ) (C^tJ: 5tC, 3 

tc«* tar x#* t awwswjAiH&s^wwtt^ 

-X Y 5 4 5:^*7 5 . »mtt^-X h *^«-f 
fcLTli. Kffl7L5 3Sr*-f^75 5K-x^df^x- 
h5 0SrEpSiJ«8 (H^-tH*) c0r-7;U±tiSBL, E 
^mtt^-^ hS:SiStt7 -f 5 20±*»4>WH 
7I>. i^t*. ±M<?>mift7 <>\s&52 lifpffl-?* 
9<rWmt . 77 5 H -X^Jfxx- h 5 0<7)Stffl<7)r§ 
»B6±waWfcllfcLr^6. <Xfc®3 ( f ) (CTjrfJ: 
31C755 H-X^drxi^-h5 0<OMffl*^Siatt7 
-f;l/A5 2?:iiJBN-|>. 

[0034] 03(g) KSf J: 3 t-^TCOffit 
6 1> L < V 5 7 1 Simtt^-* h 5 8 (C«k 

eii/s^ - y 5 9 (emmw am ix%® i tz&s> a m? 

6 0tWUfc«JMB«»R6lSr«rt4. <X»C 03 

( h ) iznit J: a t. a5fp^ma®6 1 om^tastc 
6 2«j^K j ?Hfa«fiEsr*>o. 4£*u-fm*m 

[0035] ^C03 ( i ) tC^7«t OIZ. 75 S K- 
x^ v>— h 5 0 1 «AtSIQ»R6 1 5r^5tSfe^ 
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frith . znbt. mmt^-z ^54 tzmaasmi 

51. 6 2<9rt&lC&fl£?6 0£ES-f&J:?K:fiia 
Sfctf*. 75 5 H-x^yv-h5 0fcSSf n 

* { r7$H-x^i/x-h5 0tc5rl>t§Ji. £H?S& 
fc"«0&JB?g (H*£?) *SWH<075 5 H-Xjjf^s" 

[0036] <xcb3 ( j ) tew?* o mmde-t 

HtflT**X;J«f j/ffllltJ it^Wtt^-X b 5 4 *^ 

mmsitfwiztih. ztz. zoxmz&^x. r 

55 H -x#* x j/- h 5 0 *M»Sj£#?* Sx^df 
^ffllHtt»5 1. 6 2^Jf UBtf*l» »5 1. 6 2£«g 
/MktS. £<0i#iJt5 1. 6 2«i75S H-xjK^P^ 
y-h5 0O-»jaS^T**x^^ffll8T^C» 
fcSftS i t T\ Iff A$!K2ti( 6 1 JbaSWMIFfe 0 £ 

flaw*. 

tOO 37] *IX. TyS. K-X^yj/-h5 0O 
-fllJSjR4J"f **x^i/flU8*«3l5 1 , 6 2^*¥tffi 
Ztl&ZblZ**). fcfcfcfc*E«tt£»o7?3F- 
XiraS/S^h 5 OttSfcfcffilflSil* H 
3ttt2fc$r4. RB»fciWtt^-*h54fcffi*$;h. 
& -life J: 9, ^mtt^-x h 5 4 <^B»IB*»4>x^df 

i/mmi&2tixmm<®Mti. mm±axx/ 

[0038] H3 ( k ) t«t J: 3 fc&WS5 

6«««KX'yf'y^LriSI|/t^-y6 3t»*t 
lZbizX<0, «A^6 0tiWU^MBUHMR6 
4*<f#4>iU>. 

[00 39] ±E<oig*»»)ji'tikt:J: l 3. 
.It 

[ o o 4 o ] Kta. *9m.<?)M®X'\±, wmwxWtj 1 

[004 1] 

««ait*jw-&ii*EE3aik. »«ttiw*flai/< 
sunt. mv&mtiv>t'7*-Mziz®i*:mim. 



mawttHrtt^awfl: ix msm> - y tmmw 

WSJ*** WfclSi: «»S«<^*< t i>* 

ffiKSIStt 7 ^ /M> & m I , fffl? 3K9tt 7 <>\>J*bm 

tvmmtiztt iB& iKmmt'Tx-Mztt imm 
staBtifiHW* it ^s«oe«s 

[0 04 2] ttz. attCEl8fc*ttvt, « 

m?mw.mizm.i-z> z t h . 

[004 3] **H^{i. aWnHSfctJ^T. 0 

[0044] «3toneic*jv^T. 

[0045] *^BJIi. *»««Oh-7*-/W«J 

snses-wr *ei^n*^-vs-^< t t-^osi±t 

WU^t LTO0ffi^g<7)|trEE»A^-yt*«li 

Lfc0HB5« , C*O. mmt<OEm#®?Zbiz£ 
J: 9»iBrfflMItt<0»vW ytt*7*-;M8 
[0046] *%BBIi. ^d^cot'7*-^ 



#®f*mz%MZtit:®mmzt5^x , t t>fr 

fftcl?S«-ri»MeiIlSSa«OKffBjKil?LtcBS«-rsi5S 

ajHR^iMKWwieiTLk. Bisrt*ffiEia»a« 
*. 

[02 ] **HHtf5iat<^»!B2ttJ»t6. rt«C»iHi* 
***** OimffiAWKES^^tXflKIIIB 
[03 ] **MW)|||t««lffli3C*JJt*. rt»t»ift* 

*£#-r * B»HMK<oissxa$ Tjk-rxmmmm 

[04 ] ^*Ot»l8SS«coS!ji^$r^-rxSBTffi0 

1 mm& (r^sH-x^^y-h) 

2 » 

3 8tStt7^A 

5 SiiTL 

6 illi^-Xh 

7 SHA-^-y 

8 &JS?S 

9 SStt^-Xb 

10 rS 

1 1 ffl&>*9-> 
1 2 Sp°p^ 

13 ummm. 

14 &s?s 

i 5 i^s-^-y 

1 6 geilA'^-y 

17 4«@S&&I£ 

18 M«(77SK-IW^-H 

19 ttftSft (7?5F-xtfdfs/v<-M 

20 » 

21 ffi 

2 2 micOiSS^-y 
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2 3 352<oiiiifc§u<?-y 

2 4 SSmtt^-Xh 

25 » 

26 jf 

2 7 W&'*?-> 

2 8 BK/t^-y 

2 9 SAX? 

3 0 &A%? 

3 1 SA^nSfi 

3 2 «Mtt7^yUA 

3 4 t*r*-;w 

3 5 h'T*-/U 
3 6 ®mi4^-Xh 

3 7 ^mtt^-^h 
3 8 &mm 

3 9 

40 w&^-y 

4 1 fea^c^-y 

4 2 4ffl®SSa« 

50 tfcSStt (75$H-X^yy-h) 

51 m 

5 2 StU^-r/l-A 
5 3 »17L 

5 4 Smtt^-*h 

5 5 B&w-y 

5 6 &m® 

5 7 EUS/^-y 
5 8 ^mtt^-^b 

5 9 ffl&w-y 

6 0 gRAfS* 

61 tt&mmmm 

62 » 

6 3 Wtk*9-V 
6 4 ^®H1KS« 

101 8tMtt7^A 

102 mm® 

103 Kilfl. 

104 gmit^-xh 

105 &mm 

106 IfrSS^-y 
107 
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±mm^*?? c m\oob%m verm® immmttmiom® mm® 

(72)&B#& ft® & F?-Mm) 5E346 AA02 AA12 AA22 AA43 CC05 

*roftFa7tJ*^PKl006#i1!! mWSs CC09 CC32 DD02 DD12 DD32 

&3S£$*5fc£ttl*l EE08 FF18 GG15 GC22 GG25 

GG28 HH07 



